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Funelon: Vided Inpul CisA On the wIC, he wa video signals conditicned by the WEG are fed o bwo NTES

decader devicas where the calonir sigra: iz filterad cut and the vidsos are
digitized by Analeg ta Dipital convertars, The digitized Wdao 15 stored [0 twe
1024 % 51E % 16 ¥idaw Randgm sogess Mermory (YRAM) banks for & it
digitized videa prosassing on this cad, and 1w aleo routad to the VFC, The
40hHz TMEIZ0C40 Digital Signal Progassar {05F) o0 Inle card pravides the
Video nput Processer (VIP] funsign. The DEP Rag 120K « 32 Statle RAM
[SRAL: for oode and dste atorage. Tha SRAM has Brror Detectian and
Garrechion (E3AS]) wheh provides the capabiliny iar single bit aror corrsction
and muliple bit arror delecion, The YIP recaives windowe position end
throghipld pararnatars from ha HEC via the Hozt YWAE Bug inierfaee thraugh a
4k ¥ 18 duzl pont memory. The YIF uses this data o process tha digitized
vdaa fram tha WHAM and 1o genarats a Thrashald map which is stored @ tha
[EF RAM and parred 1o the YPC uelng 2 C40 comenunicetion par connectian.

Niden DumpLr SO Tha YWOC card provides the Yideo Cuipot Processon (WOP) junction, whichis
gssentighly 3 graphice accelerator. This card conlains twe Duouba Euffo axl
YRAMS of 768 poodls x 450 linee epnmalled by a A0MHz “MSE20CA0 NSP
|ocated on this card, The DSF hias EDAG protectec SRAM and a dual part
FAM for commanication with tha HPGC vie tha YEAE Bus inlardace, of ssmilas
design 1z the DSP [goaed an tha YIC Tha VOP racasves graphs primiives and
Enhancermen; ovaday oairos from the HPG via the Host YME Bus inlerface
Th'z QEP Ihen ganerétes amd ebwaa in merrssny tha araprecs for sach of the
Witk outpuis, Twi) BGE 160 MNYST encadars provids hvo Eparas wiac
eutputs which ars independenly phase locked 19 sither Camer 1 or 2 and can
Ea uzad for Graphicsl User Intartacs (GUI), Synihelics or video enbancarmar s,
Each encodar can generate 4 colou- text and 16 S0l0ur Graphics. A softwara
contralled video look-up teble ranslates 419 colours to any 24 bit colour. The
VOP algn etoras data in e YRAMS 1o control salaction af thg anhancerment
oyerlays. Tha MTSC video outputs and ovaray cortrol blis are 1ad 1a the
rmulliplarars on he VBC, .

Video Precasser DOA The VR provides the Intags Pre-Progessar {[PR] functlan far e tee ides
[put chennels. The wo digital vides channels and the threshgld frgm the WIC
arg ted to bvo custorm hardwars videc procsssing chamals, umgismelad in&n
ACTEL 1020 FPG3A, which gamarata the hinary widea sigral ane the
gocumulated lineg mgmeant and area fer ewch Shiannal. Tha Ginary videa
genaratad cn thia card .8 muted to the YBC ior video oulput. Tha scauruleled
ling areas, momants and binary vidas ara eterad 0 4K 2 32 DERAME
accessible by a 40MHz TME320C40 DSP located on this card  The OFRAMS
buffar bead Livag Of vz data. The DEP accurlates window ¥ and v

moments and celculees centroids, The O3F nas ECAC protected SRAM ang a
dual port RAM [or communicatian with the HPC via Ihe YME Buairtereze. ot

similar desgn 1a he DS odatad o the WIE

Hest Pricasear SCA Tha HPC s a COTS PC compatibls agpadized Indugtry Standerd Ztardes
WhE Bus (B4 Bl card basad on the 1533W-z Intel Pertium 2rocessor, The
HRS uzes & ©OTS Basic 110 Subsystem (BIES), Real Tirme Class with batany
pRckup power gnd mcludes 16M EDQ RAM with ZIWAG proteciion and 256k
cache. Paripharal drivem inciude the AS-4322 sanal inleracee tfa connect ba tha
Qrifiar PESC, a WEA vidao driver, keyhoa rd / frackball F32 Intardacas, and an
enhanged .OE Hard drive. The HPC interfaces 10 e VIC, YRG, YOO ang I1FG
vis the WME Bus and provides phatcgrammetriz aolubions. coardinats system
tranBIoMTMALonE, syrthalc and snhancad display Qaneration, Camara cont,

. a singla joint operations and callbravar, data.
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Aevizion: 1

Failure Mode: Mamory mulfiple bit hard failure .

Criticakity: 3 1R

Misaion Phase: Orhit

Causals): Host Proceasor GoA EDAC Pratected CFRAM Multiple Bt herd arrors
Wigeo lnput SCA YIC D3P SRAM Memary Muottiphe i Hart Emor
Yiceo Ouiput CCA VO DSP EAAM Momary Mulfiple Bit Herd Errar
wipes Processor SO& VP G40 SAAM Memary Mullple Eit Hard Error

Failure aHact on 1, O3V EOAS circultry is defacting amors and will cause the unit - natinllalliza, or ksly uring ape-atian.
univend item: 2. Infertaciog Soosystems: Poesible lass of SCCF Mods.

5. Misaion: Mo sHacl. Subgequen feilure of standby cqulpmernt result= in lasa of missen,
4. Crawiehicle: Mo sffact unfil subzegquant finre o tha EDAC crovitry such that it is no lanpar delecting ey efrors which My
ekt 0 the digplay of &roneous data o the oparanr.
5. Croerafonal Consideralicrs: The Siew i3 Taired 19 USC 3% Many cues 53 pasaibla to parfer any meting/barthing Rek and msure tho
SUES Are consistant with pra-fight training. The aveilatle cues to pafom maiag/banhing tasks inclade the GEYL steerng dispiay, AMS
dTalz, ol The windie views. other camsera views, and EYA GETSONNE B3 necessary. To provent the arew from wsing cormuphod das. the
eraphlcal cue fi.e. Stasnng Display) provided by the QFVL wall not ba tha only cue Jzed in parform a matng'barthing tesk. If the fyagarc
imrongistent. e opaeaton will be paused, and the crew will check MG for fushar svallatior.

Worat Gase: Less of DGV

Redundatt Pathe: EDAD dotects mudtiple bit strars ard halis [mmadiately,
Standby DSVU inocker

The Crew (5 tralmac 10 Use 85 MEny Cuss as possible 1 partarm any matng'bsthing task ang Insure the cuae e cangisbent with pre-
flighit treining. The avakabka cues to pariormn mating/erthing tagks inctuda tne DEVL etaaring display, M5 figitale, sut tha window .
views, Othar camara vigws, atid TVA pireanns! Ax necergary. To provent he crew o using corupted gaie, the graphlcal cia {ia.

Elocring Display) proviced by the DSV will ng; be the onky cua usad 1o perfann & matngberthing task. |f toe cuss ara inconsistent, the
apsratian will be paused, and the crew will chack MGE for futher evaluatian,

Failura Detaclen: 25V deos ot tnifiallze (Mo Displays) o,
Sperator is unebla ko 350E SOMMands £F 3oquis targets or,
Activity inGicabor [Rctive Gr,
Haht Symbad displaysd on Staaring Display wilh fatal eFror message, ane ot
TED HPGC Mermary hultiple bit seror
TR VIP Marmory Mutipla bit errcr
aoe2z7 PP FUNTIME ERROF.: -10%
sz WIP RUNTIME ERRQF: -103

Cperaior detects comup; OSVU data by verdfyirg consistency af QSVL Stearing [ eplay cuas wilh rodundart aperator oues [AME digitals.
out Lha windew wmawe, cthar carmees vlswe, and EVA pereonnal)

Corrective Aolion: Beplaca DSV

Tima ta Effect: |mensdials
Time o Cormect: [Mmedials

Hpzard/Remarka: As a design this fallura made iz a 21A criticalify bacause the EDAT Sinedli acts 85 & redundent paln for an EDAC oetectad mulbple Bit
srror, Givan fhe soenafs autlined belaw thers is a posablliy thet neorect data sould ba prasentad e tne Gperator which witheyt the use
ot altarrale SpEraior cuss might reeuit in damags to the Crewsolucle f the EDAC cimbit falls batween the hne 2 ruitlolz Bt error aocurs
and 1ha date [teM s Eccessed. Huwever this fallsne mode criticality Mas been reducsd to a0 ope-afionnal prticalily of 2R througt 1hs
crew use of ehemate aperstar cuss. The [chlowing sequanca of svants SULines the scanano.

1. mWultiple bits ere fipped wihin o state parameter (constant, keokup takde, database fem) or executabls iretruetion.

. Before the cormupted valua i accessad the EDAG circultry falls In snch a way ihat 1his rowAbple bit eree i3 not detected and henca does

it halt the systed, .
£l
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3. This comyned state data causes an arrgr in the displayed phote-solulion,
4. Thie atrar fose not cause &7y of the smoe Imits 1 be sxcaedan oF (Nenwise ggar 2 softwars or unrecoverakle emar,

8, Tha Crew s Mained 10 LSE a3 MShy Cues a3 posabla b perform any malingfoarthing teak and inewre tha cuas sre consident with pre-
flight tralnirg. Ths avauable cues to perforn matingharttung @sks nclude e 05U stearing digplay, RMS digitals. cut the window
vigws, 0 carnera vizws, and EVA personnal as nacessary. Ta prevent she crew figm using Strrted data, the graphicel cue f.e.
Etaenng Ciapiay ) orovided by the QSVU wall re be the anly oue weed to perlorm & mating/herthing bask. 1§ the cues 2re itcansisrent, 1he
~pecation wit ba pagsad, and tha craw will chack MGG Ior futhar evaluabcn

Few 1 of FM=A 2T Oct 1888 Chargzs made a5 & resull of subsaequent review with Nasa WMOD g inddication tnat othar redundant Cugs
wrare avabable 1o venfy OS5V Cuas,

Changed criticaliby Changsd From 21K To31R
Casigad Effect.
Chamged [tam £ 1o semowa rafaranca o collizion
Addad lkem 5 Qperailonal Conslderatlons: ...
Changed Datscion:

Added Hem & ‘Oparacsr detacts carrupt OSVLU data by verifing.... consistancy ol OSVL Steerng Jigplay cues wilh redundert operalcs
Es [RRdS dighials, ol e window vigwss, Siher camera vhews, and EVA personnel)
Chargac Redundanl Path:

Afdded teer 3 "The Craw ik tralnad to LEa A5 Many SUAE A2 possthle. . [ the cuss ars [meansisiant., tha craw will check MO for futhar
evaluaticn.”
Hamera:

Changed ftrst para 1o Indicats Jaspn s orlt 201 [ Dut USe of redundant cues reduces cnticalty 1o 30 1H,
Charnged t2m 5 ir rmmaks to cefar to redundant coes

Approvals: e e el :
Functional Group Marne . o o Positicn ] Telephone Date Signad  Status
Enginagr Erula, Dawe [ heoles Craeign Enginasr B13-53a8-7H02 EX 02MowgR Sigred
Fsdlab ity Elqgin, Deratt / Mapiac QA Enginser E13.563.7603%2 G2MNcwdB Segred
Pmogram hansgamant Qi Beadh, Lansd f WMepiec EVE Frogram Managear E12 599 TECZ EX. [dNovaR JHgred
Guslamer, & £ WA Kokosz, Charyl # JESC-NG SR & Q48 Joeves Jser - MASA 2E1 244-1554 BSMenas Signed
Subsyst2m Managor Glenn, Geore f JSE-ER Cletedmar - Subeyetem kManagar (3A1 483-1516  OSNovSE Signed
Technical Manager _Peck. Jann/JSCMYG __ MASAPoglamManagsr 2B1-4831264  OBNovdS  Signed
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